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[57] ABSTRACT 

An over temperature protection method and its circuital 
device for a central processing unit includes a read and write 
memory unit having pre-stored therein; an instruction for 
identifying a type of CPU and automatically predetermining 
the maximum allowable over temperature for the CPU. An 
over temperature is detected by a heat sensitive resistance 
installed at the space immediately under the CPU to cause an 
audio frequency alarm circuit to output a sound alarm and 
also cause the CPU to slow down its operation speed to an 
appropriate reduced rate to prevent CPU from being dam- 
aged by over heat or other loss caused by interrupting CPU 
operation. After recovery of temperature to a normal value, 
the CPU can be instructed to operate with its normal speed. 

4 Claims, 3 Drawing Sheets 
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1 2 

OVER TEMPERATURE PROTECTION operation speed, and displaying or alarming using sounds, 

METHOD AND DEVICE FOR A CENTRAL which can selected by a user to effectively protect his CPU 

PROCESSING UNIT from being over heated. 

A more complete understanding of these and other fea- 

BACKGROUND OF THE INVENTION 5 tures and advantages of the present invention will become 

1. Field of the Invention apparent from a careful consideration of the following 
™ . . « . detailed description of certain embodiments illustrated in the 
The present invention relates to an over temperature , . 

protection method and its circuital device for a central accompany rawings. 

processing unit, and more particularly, an over temperature 1Q BRIEF DESCRIPTION OF THE DRAWINGS 
protection method and its related circuital device for a . . , t n 

central processing unit (hereinafter, be abbreviated as to 1 ls a drawm S *°«™S f a ^ n ^ art ° f me over 

CPU) compatible with a conventional ventilating fan for temperature protection method for a CPU of the present 

dually protecting a CPU from being damaged due to tem- invention, 

perature. FIG. 2 is a table enumerating recommended working 

2. Description of the Prior Art " temperatures of chips employed in different types of CPU. 

y . i . . * j /• , omT FIG. 3 is a drawing of circuital layout of over temperature 

In the past, the operation speed or a computer CPU was A 4 . r . r j t_ j- fr.i_ 

i * j-j * i_ li * t. +• t^. protection tor a CPU in a preferred embodiment or the 

so slow that it did not have a problem of over heating. But rcsen t invention 

the operation speed has increased several times in this p 

decade with rapid progress of computer software industry. 20 DETAILED DESCRIPTION OF THE 

Nowadays the operation speed of an average sized CPU has PREFERRED EMBODIMENT 

become so rapid that installation of heat dissipation fins or r. r • * u • a t_ , r t. 

ventilation fans is no longer sufficient. As the temperature of , Refer " n S 10 ™ a t : sh ° wm S f a flo ^ hart f the over 

a CPU becomes too high, not only the life of the computer !^P™ P r ° &J » 9 ° f the f P re f nt 

will be affected, but the computer may even break down 25 1D f venU °°> an on/off instructton and an instruct™ for iden- 

which is catastrophic in the fields such as national defense tt &»g thc ' yp '° f ^ P " a ? P/ e - stored in a ™* Wlte 

security, nuclear engineering or medical application etc. It is me . raor y T' < BI °S ™ ,7*,™ T^T °u k C ° mp 

t tU 1 a * ,Z i~ i, r-T>TT is initiated 20, CPU 30 will directly read the above men- 

not the time for us to overlook the seriousness of CPU . c • 

overheating, and moreover, now it is imperative that we U°^d instruction from the BIOS memory unit 10 and 

should do something to solve this problem. 30 ms ' ruct a ch fP clrcuit ffnx4 type chips) 40 to operate, and 

& r at the same time energize on/off function circuit 50. Circuit 

SUMMARY OF THE INVENTION 50 is the main switch circuit for automatic control, and 

, , . unless it is instructed to be in ON state, the device of the 

In view of the above described situation, it is a main m i^t^ does not faction. Then the CPU 30 

object of the present invenUon to provide an over tempera- idemifles its 0Wfl to select a mode fof a temperature 

ture protection method and its circuital device for a CPU * detecti mode ^ circuit 60 and match it with a tem . 
which is able to automatically and directly instruct a CPU to mre seflsi heat resistance 70 installed adja- 

decrease the rate of heat generation, and a method to reduce cently right under said CPU 30. 

the basic ambient temperature to assure the security of the A Al _ . . ^ * „ nY t „ „ . . . . 

^ nil , ■ * ■ .u , -4- .* c As the working temperature of CPU 30 rises, the value of 

CPU, and maintain the operation information necessary for . ■ u ♦ •** • * ™ j 

, ™ TI , j • t_ + do temperature sensing heat sensitive resistance 70 decreases 

continuous instruction to the CPU for reducing heat genera- 40 ,- , , tl _ , 4 . , c • , * j * •* 

t - on & & linearly, and the potential of a resistor connected to its one 

, „ , . , terminal will inverse proportionally increase to a starting 

It is another object of the present invention to provide an vahie w SQOn as the WOfking temperature of CPU 30 reaches 

over temperature protection method and its circuital device a predetermined value . ^ an over temperature actuating 

for a CPU which is able to identify the type of CPU during circuit g0 js actuated an a outputs a signa i (L0 ) to an over " 

operation and further, automatically select a predetermined ^ mpe rature alarm circuit 90 for energizing itftfifthft- time" ~" 
detecting value for protection. rsincetboth' the pre4Seated w fu^tional ON/OFP circuit 50 and^> 

It is a further object of the present invention to provide an _^the .over- temperature alarm circuit 90 are cascadely^ 
over temperature protection method and its circuital device v : grounded; an audio frequency alarm circuit 100 is energized ^ 
which is able to warn the user by reducing heat generation 50 - a nd outputs a sound alarm, anctthe signal (LO) is sent to a 

by slowing down operation speed of CPU and informing the cn i p circuit 40 via another circuit for the chip circuit 40 to 

user of the situation that it is over heated, or that a conven- outpu t a (REFRESH) signal to a frequency eliminating 

tional ventilation installation has failed, and at the same circuit 110 to initiate it. At this time the output from the 

time, to warn the user with sound for double alarming. frequency eliminating circuit 110 is input to a frequency 

The above mentioned objects of providing an over tem- 55 eliminating control circuit 120 to split the (SYSCLK) signal 

perature protection method and its circuital device has been which is coming from the front of chip circuit 40, and 

successfully realized through a long term study and expert- control the (STPCLK) terminal 31 of CPU 30 with said split 

ment by the inventor. (SYSCLK) signal to slow down the operation speed of CPU 

The main advantage of the method and device of present 30. The heat generated from CPU 30 is therefore reduced to 

invention is that it can effectively assure the security of CPU 60 the extent which is able to assure CPU 30 to work continu- 

to operate normally without sudden failure caused by over ously and keep effectively the information on line, 
temperature, and moreover, it is compatible with a conven- After the over temperature hazard is released, the over 

tional ventilation fan for dually protecting a CPU from being temperature switch circuit 80 returns to its de-energized 

damaged by over temperature. state and other circuits also recover their normal states 

Another advantage of the method and device according to 65 without any output, 
the present invention is that there are several ways of Accordingly, CPU 30 recovers its operation with normal 

warning of over temperature states such as, decreasing speed. Of course the user may take appropriate responses 
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such as inspecting the inner part of the computer or replacing 
the heat dissipating equipment etc. without haste during the 
dual emergency state of slowing down of CPU 30 in 
response to sound alarm, or afterwards asks for an experi- 
enced engineer to make a thorough inspection. 5 

Referring to the table of FIG. 2, which is a table enumer- 
ating recommended maximum working temperatures of 
chips employed in different types of CPU, wherein the 
recommended temperatures are 65° C. for INTEL and 
AND/K5, 70° C. for CYRIX and IBM, 75° C. for AND/K6, 10 
80° C. for X respectively. The above recommendation is 
made based on the variation of output value between 0 and 
1 of the output terminals (e.g. #GP00 and GP08) of the chip 
circuit 40, and is also the basis of deciding whether the 
resistances R61, R62 and R63 are to be connected in i$ 
parallel, or in any other forms, and to allot the ratio of 
working voltage between the heat sensitive resistance 70 and 
the resistances R61, R62, and R63 in order to determine the 
detecting temperature. In the illustrated embodiment, the 
values of over temperature for GP00 and GP08 are deter- 2 o 
mined as 65° C. at(0,0), 70° C. at (1,0), 75° C. at (0,1) and 
80° C. at (1,1). By means of decreasing the heat sensitive 
resistance 70 and connecting a resistance in series to the 
other terminal, the object of increasing a predetermined 
value of over temperature is attained. Decreasing the pre- 2 s 
determined value of over temperature may be carried out in 
a reversed way. 

Referring to FIG. 3, which is a circuital layout of over 
temperature protection for a CPU in the preferred embodi- 
ment of the present invention, the circuit of the present 30 
invention comprises a read and write memory unit (BIOS) 
10, a CPU 30 for matching the computer, a chip circuit 
(PIIx4 type chips) 40, a functional on/off circuit 50 com- 
posed of transistors Q A , Q 2 , a temperature detecting mode 
selection circuit 60 principally formed of transistors Q 3 , Q 4 
and selection resistances R62, R63, R61 connected in 
parallel, a temperature sensing heat sensitive resistance 70 
connected in series to said temperature detecting mode 
selection circuit 60, an over temperature actuating circuit 80 
principally formed of a transistor Q 5 , an over temperature 
alarm circuit 90 principally formed of transistors Q 6 , Q 7 , an 
audio frequency alarm circuit 100 composed of oscillators 
101, 102, transistors Q 8 , Q 9 and speaker 103, a Vie frequency 
eliminating circuit 110, and a frequency eliminator control 
circuit 120 principally composed of a flip-flop 121 and a 
transistor Q 10 , wherein the fiinctional on/off circuit 50 may 
be replaced by a switch means to be manually operated, and 
switching of the resistance R62, R63 may be carried out by 
manual switches and their ratio can also be adjusted by 
employing the resistances having positive temperature coef- 50 
ficient in coordination with the heat sensitive resistance 70. 
The frequency eliminating circuit 110 may be enlarged and 
include more components to select other values of frequency 
for elimitating. The chip circuit 40 also may be enlarged to 
increase its functions so as to control a conventional venti- 55 
lation fan. 

Referring now to FIGS. 1, 2 and 3, the operational 
principle of the circuital device of the present invention is 
described as follows: Upon initiating computer 20, CPU 30 
identifies read and write memory unit 10 and instructs 41 60 
terminal of the chip circuit 40 to output a (LO) signal to turn 
off transistor Q 1 and turn on transistor Q 2 , and a signal is 
output from terminal 46 (PCIRST-) to clear flip flop circuit 
121. As the temperature sensing heat sensitive resistance 70 
is heated to reduce its resistance to a predetermined value, 65 
the potential at point Arises to turn on transistor Q 5 , at which 
moment point B becomes the (LO) state (LO), at which 



35 



40 



45 



transistor Q 6 turns off, and transistor Q 7 turns on, causing 
point C to then be at a grounded state. Thus, being driven by 
oscillators 101, 102, transistors Q 8 , Q 9 oscillate and drive 
the speaker 103 to produce an alarming sound, and at the 
same time, the (LO) state at point B is transmitted to 
terminal 44 (GPI8) of chip circuit 40 via another circuit. 
Then at the terminal 45 (REFRESH) of chip circuit 40, a 
signal for frequency eliminator circuit 110 is output to 
produce a Vis eliminated frequency output, which reacts 
with the clock output from terminal 46 (SYSCLK) of the 
chip circuit 40 in the flip flop 121 and drives transistor Q 10 
to repeat on/off operation with the rate of Vie (SYSCLK) 
clock. 

Next, the signal is input to the terminal (STPCLK-) of 
CPU 30 connected to the collecter of Q 10 and slows down 
the running speed of CPU 30 to Me that of its original one, 
and also reduces heat generation rate. In such way, the 
accumulated heat is dissipated gradually and the danger of 
CPU 30 being damaged by over temperature is released 
thereby. After the temperature of CPU 30 goes down, the 
resistance of heat sensitive resistance rises up to a certain 
value, the potential of point A decreases correspondingly so 
that transistor Q 3 returns to its normally turn off state, and 
at this moment the potential of point B also is recovered to 
its normal state (HI), and transistor Q 6 turns on again while 
transistor Q 7 turns off, while point C recovers its open circuit 
state, the audio frequency alarm circuit 100 stops outputting 
and the input signal of terminal 44 (GP18) of chip circuit 40 
also recovers to a (HI) state. Accordingly, terminal 45 of 
chip circuit 40 stops outputting the (REFRESH) signal, the 
flip flop 121 stops outputting and transistor Q 10 turns off, at 
which terminal (STPCLK-) of CPU 30 recovers its normal 
state and CPU 30 recovers its normal operation speed too. 

It is clear from the above description that, the advantage 
of the method and device according to the present invention 
is that, it can effectively assure security of the CPU to 
operate normally without failure caused by over temperature 
and moreover it is compatible with a conventional ventila- 
tion fan for dually protecting a CPU from being damaged 
due to over temperature. 

Although the present invention has been described with a 
certain degree of particularity, the present disclosure has 
been made by way of example and changes in details of 
structure may be made without departing from the spirit 
thereof. 

What is claimed is: 

1. An over temperature protection method for a central 
processing unit (CPU), comprising the steps of: 

first, pre-storing an on/off instruction and an instruction 
for identifying a type of CPU in a read and write 
memory unit of a basic input/output system (BIOS) 
circuit when the CPU is initialized, and causing the 
CPU to directly read the instruction from said BIOS 
memory unit and instruct a chip circuit to operate, and 
at the same time energizing a main switch of an on/off 
function circuit, 

second, selecting a mode for a temperature detecting 
mode select circuit based on identification by said CPU 
of its own type, and matching the selected mode with 
a temperature sensing heat sensitive resistance installed 
adjacently under said CPU so that as a working tem- 
perature of the CPU rises, the value of temperature heat 
sensitive resistance linearly varies, and the potential of 
a resistor connected to one terminal of the temperature 
heat sensitive resistance also varies inverse proportion- 
ally to a starting value, until the working temperature of 
the CPU has reached a predetermined value, 
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third, actuating an over temperature circuit to output a 
signal to an over temperature alarm circuit for energiz- 
ing the over temperature alarm circuit, at which time, 
since both the on/off circuit and the over temperature 
alarm circuit are mutually cascadely grounded, an 5 
audio frequency alarm circuit controlled by the func- 
tional on/off circuit is energized, 

fourth, outputting an audible alarm from said audio fre- 
quency alarm circuit and sending said signal to the chip 
circuit via another circuit, 10 

fifth, outputting a signal from said chip circuit to a 
frequency eliminating circuit to initiate the frequency 
eliminating circuit, 

sixth, inputting the output from said frequency eliminator J5 
circuit to a frequency eliminating control circuit to split 
a system clock signal output by said chip circuit to slow 
down an operation speed of the CPU, and, 

finally, after the heat generation by the CPU is reduced 
due to said slow down to a value which is able to ensure 2 n 
that the CPU will work continuously without interrupt- 
ing flow of information being processed, and an over 
temperature hazard is released, returning the over tem- 
perature circuit to a de-energized state and restoring 
other circuits to their normal state without any output. 2 5 

2. The method as claimed in claim 1, wherein said 
temperature detecting heat sensitive resistance is installed in 
a space adjacently right under said CPU. 

3. An over temperature protection circuit device for a 
central processing unit (CPU), comprising: 



a read and write memory unit of a basic input/output 
system (BIOS) circuit matched with the CPU of the 
computer; 

a chip circuit; 

a functional on/off circuit; 

a temperature detecting mode selection circuit principally 
formed of transistors Q 3 , Q 4 and at least one selection 
resistance connected in parallel; 

an over temperature actuating circuit; 

an over temperature alarm circuit: 

an audio frequency alarm circuit composed of oscillators, 
transistors and a speaker; 

a frequency eliminating circuit; and, 

a frequency eliminating control circuit, 

wherein said frequency eliminator circuit is enlarged and 
includes additional components to select other values 
of frequencies to be eliminated. 

4. An over temperature protection circuit device as 
claimed in claim 3, 

wherein the resistance employed in said temperature 
detecting mode selection circuit is a resistance having 
a positive temperature coefficient of resistance for 
cooperatively operating with said heat sensitive resis- 
tance. 
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